Uracil phosphoribosyltransferase from the extreme thermoacidophilic archaebacterium Sulfolobus shibatae is an allosteric enzyme, activated by GTP and inhibited by CTP.
Uracil phosphoribosyltransferase, which catalyses the formation of UMP and pyrophosphate from uracil and 5-phosphoribosyl alpha-1-pyrophosphate (PRPP), was partly purified from the extreme thermophilic archaebacterium Sulfolobus shibatae. The enzyme required divalent metal ions for activity and it showed the highest activity at pH 6.4. The specific activity of the enzyme was 50-times higher at 95 degrees C than at 37 degrees C, but the functional half-life was short at 95 degrees C. The activity of uracil phosphoribosyltransferase was strongly activated by GTP, which increased Vmax of the reaction by approximately 20-fold without much effect on K(m) for the substrates. The concentration of GTP required for half-maximal activation was about 80 microM. CTP was a strong inhibitor and acted by raising the concentration of GTP needed for half-maximal activation of the enzyme. We conclude that uracil phosphoribosyltransferase from S. shibatae is an allosteric enzyme which is activated by a purine nucleotide and inhibited by a pyrimidine nucleotide as seen for several enzymes in the pyrimidine nucleotide biosynthetic pathway of Escherichia coli, but not observed before for any phosphoribosyltransferase.